A n important topic in the study of social behaviour of animals living in social groups is the description, analysis and explanation of dominance behaviour and relationships. Important questions in this context are (1) whether there are behaviours performed by the animals from which the existence of dyadic dominance relationships can be concluded, and (2) if dominance relationships exist, whether the set of these relationships fits a linear rank order. There are a bewildering number of methods aiming to produce a linear hierarchy from an observed dominance matrix, that is, a matrix containing the numbers of wins and losses of dyadic dominance encounters for each pair of animals. A review of most of these methods is given in de Vries (1998).
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Overall, one can distinguish between two types of method, one in which some numerical criterion, calculated for the matrix as a whole, is minimized (or maximized), resulting in a reorganized matrix for which this criterion value is smallest (or largest). Thus, the result produced by this class of methods is a rank order of the animals, that is the most plausible one relative to the specific criterion used, and given the dominance encounters observed. These methods include: (1) Slater's (1961) method of minimizing the number of inconsistencies; (2) de Vries's (1998) I&SI method, which aims to find a rank order that is most consistent with a linear hierarchy by first minimizing the number of inconsistencies I and, subsequently, minimizing the total strength of the inconsistencies SI, subject to the condition that I does not increase; ( The second class of methods aims to provide a suitable measure of individual overall success in the group, from which a rank order can be directly derived. The appropriateness of the rank order thus found is a direct consequence of the suitability of the overall success measure. As yet, a generally accepted success measure appears not to exist, although many different candidates have been put forward. Measures provided by this class of methods include: (1) the well-known index, number of individuals dominated, or (if not all dominance relationships are known) the proportion of individuals dominated; (2) the proportion of total number of encounters won; (3) Clutton-Brock et al.'s (1979) index of fighting success, which takes the strength of the animals beaten into account as well as the strength of the animals lost to, and uses the numbers of dominance and subordinance relationships in the definition of the index; (4) David's (1987 David's ( , 1988 score, which equally reflects the strength of the animals defeated as well as the animals defeated by, but uses in its definition the summed proportions of wins of the individuals encountered, the weighted sum of the scores of the individuals beaten, the summed proportions of losses of the individuals encountered, and the weighted sum of the scores of the individuals lost to; and (5) Jameson et al. 's (1999) score, which takes into account the proportions of wins and losses with others as well as the scores of the others that an individual has met in encounters.
